Oct-4A isoform is expressed in human cord blood-derived CD133 stem cells and differentiated progeny.
This study aims to establish whether the pluripotent embryonic stem cell marker and nuclear transcription factor Oct-4A isoform is expressed in human umbilical cord blood CD133 stem cells (CD133 cells) and their differentiated progeny. CD133 cells were examined for expression of the embryonic stem cell marker Oct-4A by reverse transcription-polymerase chain reaction using primers specific for the coding region of the Oct-4A isoform. Immunocytochemistry and flow cytometry were performed using an antibody raised to a peptide from the unique amino-terminal domain of the Oct-4A isoform, that does not exist in the Oct-4B isoform. Furthermore, specificity was confirmed by pre-adsorption of the antibody with the peptide immunogen. Differentiation was determined before and after expansion in culture, by flow cytometry for haematopoietic stem cell and differentiation markers. For many studies, after 7 days of culture CD133-positive and CD133-negative cells were separated by flow cytometry for additional analyses. Multilineage haematopoietic proliferative potential was determined using colony-forming assays. Freshly isolated CD133 cells expressed Oct-4A mRNA and protein. The cells proliferated rapidly in culture producing only a small proportion of CD133-positive cells and a much larger proportion of non-self-renewing CD133-negative cells. Proliferation was also associated with loss of other adult stem cell markers, gain of differentiated haematopoietic markers, and maintenance of potential to generate haematopoietic lineages. Oct-4A mRNA and protein were expressed throughout these changes. Oct-4A, which is associated with self-renewal in embryonic stem cells, neither defines nor confers self-renewal to CD133 stem cells.